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1. INTRODUCTION 

on September 22, 1993 the Illinois Environmental Protection 

Agency's (IEPA) Site Assessment Program was tasked by the UnitE~d 

Stc1tes Environmental Protection Agency (U.S. EPA) ·to conduct a 

CERCLA Expand~d Site Inspection of the North Chicago Refiners Iii 

Sm1:!l ters site in Lake County Illinois. 

'I'hE:. site was added to CERCLIS (Comprehensive Environmental 

Response, Compensation and Liability System) by the Illinois E:PA 

:i.n A.ugust 1990 as a result of non-compliance of Resource 

Conservation and Recovery Act (RCRA) regulations by the facility. 

'l~he non-compliance issue arose when the owner/operator insist.ed 

that the facility was not a transporter, generator or storage 

j:acility of hazardous waste and therefore could not be regulated 

under RCRA. 

•rhe site received its initial CERCLA evaluation i:n the form of a 

CE:RCLA Preliminary Assessment (PA) • This assessment was 

performed by the Illinois EPA and was submitted to U.S. EPA in 

September 1991. In November 1991 the IEPA's Site Assessment 

Program conducted a CERCLA Screening Site Inspect.ion of the site. 

In conducting this inspection eighteen soil/sediment samples were 

cc:,llected. 
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The purposes of the CERCLA Expanded Site Inspection have been 

statE!d by U.S. EPA in a directive outlining CERCLA site 

assessment program strategies. The directive states: 

The objective of the Expanded Site Inspection (ESI) is to provide 
documentation for preparing the Hazard Ranking System (HRS) 
package to support National Priority List (NPL) rulemaking. 
Remaining HRS information requirements are addressed and site 
hyp:,theses not completely supported during previous 
i:nv,estigations are evaluated. Expanded SI samplin~:J is designed 
to satisfy HRS data requirements by documenting observed 
.releases, observed contamination, and levels of actual 
cor:.tamination at targets. In addition, investigations collect 
remaining non-sampling information. Sampling during the ESI 
includes background and quality assurance/quality control samples 
to fully document releases and attribute them to the site. 
Following the ESI, information collected and analytical results; 
will be assembled into a report. U.S. EPA site assessment 
mana9ers review the ESI report and assign the site a priority for 
HRS package preparation and proposal to the NPL. 

, Jn t_h~ _ __F_i:lst the CERCLA site assessment program has addressed tl~ 
I )c1 1 . iJ ----,\ ---- ------ ,, l~~A·:•~_.~1~~}~::_::.~~~--_:-~__:__site (ILD984775437), the Fansteel site (ILD005130786) ~/;, 

Awl:'.l-
1.,JJJ and the North Chicago Refiners & Smelters site individually. 

/V 1A· I I Ir, 
,~/ I l/'-" I f ~-- .. ~ However, these sites would be better assessed as one site or the 

)-VJ.:~:·· 0 ~• following reasons: 

1) Historic information shows that these sites at one time wer,e 

all owned by Vulcan-Louisville Smelting and were utilized for 

smelting operations. 

2) These sites are adjacent to one another. 

3) The sites all have the same target pop~lations. 

Because the site is defined primarily by the operating area of 

Vulcan-Louisville Smelting it may be appropriate to change the: 
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nam1:: of the site from North Chicago Refiners & Smelters to 

Vulc:a.n-Louisville Smelting. 

U.3. EPA Region V offices have requested that the Illinois EP~~ 

identify sites that may require a CERCLA removal action to 

rE!meciiate an immediate threat to human health and/c,r the 

environment. During the field investigation portic,n of the 

expanded site inspection a number of environmental samples were 

collected. Analysis of these samples showed that concentrations 

of chree contaminants fall within or exceed the range of Removal 

Action Levels (RALs). The U.S. EPA CERCLA Removal Program 

received site data and is awaiting a health consultation, 

prepared by the Illinois Department of Public Health (as a 

contractor for the Agency for Toxic Substances and Disease 

Re9istry). Ms. Cindy Nolan of.the U.S. EPA CERCLA Removal 

Program conducted site assessment activities at the vacant lot 

site 1n 1994. The results of this site assessment are not yet 

available. 
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· 2. SITE BACKGROUND 

~:...:_1.__Introduction 

The North Chicago Refiners & Smelters (NCRS) site is located in 

the city of North Chicago, in Lake County Illinois (see Figure 2-

1) . Based on the location of sources and area·s of contamination 

resulting from both past and present operations, the site 

consists of the current NCRS facility, the property west of the 

facility (vacant lot and Fansteel) extending to Commonwealth 

Road, and a portion of the residential area located north

nor::hwest of the NCRS facility. Figure 2-2 outlines these areas . 

. 2 .. 2 Site History 

Historical maps reveal that the property located south of the 

Elgin Joliet & Eastern Railroad, north of Martin Luther King J·r. 

Drive, east of Commonwealth and west of Sheridan Road has been 

parceled many times and there have been numerous owners since the 

early 1900s. 

Historic records show that non-ferrous smelting and refining 

operations have occurred at the site since the late lB00s. 

A.ccording to the publication "North Chicago, The First SO Yea:rs", 

Lanyon Zinc Oxide Co. was one of the first factories in the town 

and erected their factory in 1892. The company produced from 150 

to 1.75 barrels of zinc oxide per day. In 1905 Vulcan-Louisville 

Smelting Co. took over the facility and operated until 1925. A 

1907 Lake County plat book shows Vulcan Smelting and Refining 

4 
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01:::cupying most of the present NCRS location with Nicholas Marti.n 

o·lrlJ'.dng the 15. 27 acres to the west where Fansteel and the vacar,Lt 

lot: are currently located. A plat map dated 1921 (Figure 2-3) 

shows that the Vulcan-Louisville Smelting Company :bought and/or 

utilized the Martin property extending their facility west to the 

C&NS Electric Railway (which ran north-south where Commonwealth 

A.venue is now located) • Operations at that time appear to have 

c,c,::u.rred in the northeast portion of the property (where NCRS is 

r1ow located), while the property to the west (curz:·ently the 
-

vacant lot and Fansteel) is identified as Vulcan-Louisville 

Smelting co. Farm Land. A tailings pile is depicted on the "farm 

land". According to "North Chicago, The First 50 Years", in 

192!> the Vulcan Ingot Metal Company leased the property and 

<::>perated until August 1941. During this period the property was 

divided into three parcels: the western-most parcel being the 

current vacant lot, the eastern-most being the current NCRS 

property, and the middle_parce~ being the current Fansteel 

property. The development of each parcel is addressed below. 

2.2.l. VACANT LOT 

Information gathered from various plat maps, Sanborn maps, and 

local residents indicates that Vulcan-Louisville Smelting owned 

the property at the corner of Commonwealth and Martin Luther King 

Drive, known as the vacant lot, as late as 1929. The property was 

transferred to C.N.S.&M. (Chicago, North Shore and Milwaukee) 

Railroad Company by 1936. The railroad ran alonq what is nc,w 

Coilllllonwealth Avenue. Sometime between 1936 and 1954 this 
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pi::-operty was sold to an individual who developed it. as a parking 

lot. During this period the owner solicited for fill material to 

bi= brought to the lot. It is not known what type e>f fill 

m,:iterial was accepted. Local residents have indicated that slag 

m,:iterial from a nearby foundry was deposited at thE:! site. 

Currently the title to the property is held by Northern Trust 

Ban•k in Lake Forest, Illinois as the trustee for John Stack. 

CERCLA investigations at this site include a 1990 preliminary 

asEiessment, and a 1993 integrated assessment. According to a 

representative of Northern Trust, the bank has hired a consultant 

to conduct an additional environmental assessment of the vacant 

lot, including installation of additional monitor wells. The 

results of this assessment are not currently known. 

Pettibone Creek, which originate~ just north of the Elgin Joliet 

6: Eastern tracks, runs through the vacant lot from north to 

south. Surface runoff from the vacant lot enters the creek 

eii::ber directly, or from Martin Luther King Jr. Drive, which 

borders the lot to the south. 

Borings taken from the property in 1989 reveal the presence of 

:Eill material consisting of black coarse sand. An !EPA Emergemcy 

Response Unit incident log indicates that the "area was filled in 

years ago with what appears to be materials similar to fly ash, 

fc,u::1dry sand". The Lake County Soil Survey classifies the entire 

site area as "made land". 
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:2 • :i • 2 .. FANSTEEL 

Lake: county tax records reveal that around 1941 the western 

:port.ion of the remaining Vulcan-Louisville Smelting property ·w,as 

trans.ferred to the Tantalum Defense Corporation, a subsidiary of 

Pansteel. According to the book $2500 AND A DREAM (the history 

c>f f'ansteel, Inc.), the Fansteel facility dates back to 1942 when 

the u.s. Government authorized and financed its construction, 

wh:ic::h was actually an expansion of the already-existing Fansteel 

:fa,:::llity located south of 22nd Street (now Martin Luther King Jr. 

Drive) . The new facility was to utilize upgraded and mechani2:ed 

equipment for the production of tantalum. According to Jack 

Beiyrer, Fansteel's Environmental Consultant, the facility 

ccintinued operations, producing tantalum mill products and 

fc>rming non-ferrous metals, until November of 1990 when 

production at the facility ceased. The facility remains as the 

company's corporate headquarters • 

. Surface runoff from the Fansteel property flows south to MLKJ 

Drive where it enters a stormwater outfall and discharges to 

P,ettibone Creek. 

2.2.3. N. Chicago Refiners & Smelters 

In 1941 R. Lavin & Sons (a division of North Chicago Refiner!:; & . 

Smelters) assumed all leases on the remaining property and 

engaged in the smelting and refining of non-ferrous scrap metals 

and manufacture of brass and bronze ingot. N. Chicago Refi1ru!rs & 

Smelters continues to operate at the same location, 2028 Sheridan 
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Road in the city of North Chicago. The facility <>ccupies 

;:1.pp1:-oximately 18 acres that is bordered to the north by the Elgin 

,Jo l:iet & Eastern Railroad, to the south by Martin Luther Kin~J Jr. 

Drive (22nd st.) and to the east by commercial property along 

Sheridan Road (see Figure 2-2 and Figure 2-4) . To the west <,f 

the :facility is the Fansteel, Inc. office bu.ilding. 

Ac:cording to Dennis Caldwell of NCRS, the NCRS facility proceisses 

mclinly scrap brass. Operations are carried out in the northern 

and western portion of the property, which is relatively flat 

w:L th a slight grade toward the south. Surface water run-off from 

the operating portion of the site flows into one of two 

int.erconnected surf ace impoundments on the south end of the 

operating area. Water is discharged from the southeast 

impoundrnent into a storm sewer tributary of Pettibone Creek. 

Much of the operational portion of the facility is paved. 

Prominent site features include a slag pile, two active 

interconnected surface impoundments, a process building, 

warehouses and an office building. 

The southern-most portion of the facility is occupied by a 

wa:c-ehouse and water storage· tank. According to the 1921 Vulcan

r.o·uisville Smelting plat map, this area was not part of thei:c

smelting facility. 

11 
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Borings taken from the facility in 1989 show a layer of fill 

material consisting of clayey, silty foundry sand, slag, gravel., 

and fragments of wood, rope, and brick from the surface to depths 

of 3.5 feet to 8 feet. 

2...:..,;! Applicability Of Other Statutes 

'I'hE? North Chicago Refiners & Smelters facility is regulated by 

the IEPA Bureau Of Land Pollution Control, Bureau of Water 

Pollution control and Bureau Of Air Pollution Control. 

Within the Bureau of Land, the NCRS facility is regulated by the 

Resource Conservation and Recovery Act (RCRA), the regulated 

waste being comprised of the fill material covering the site. 

J\l though the RCRA data base lists NCRS as a disposal facility, 

Hernando Alberracin of the IEPA, who oversees RCRA activities at 

the facility, believes that it is not a transfer, storage or 

disposal facility because NCRS did not generate the regulated 

waste. Rather, the facility is considered a land disposal 

fa.ci1ity and will be subject to RCRA corrective action during 

post-closure. · In the past, RCRA involvement was limited due 1:o 

NCRS' position that the company did not transport, generate oir 

store hazardous waste. However, a Consent Order was implemented 

in October, 1990, and the company began working with the IEP.A's 

RCRA Permit Section to address certain environmental concerns 

with.i.n the boundaries of the facility in order to comply with 

RCFA regulations. The Consent Order required that the site 

· complete closure by July 1, 1996. According to the IEPA RCRA. 
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section, closure activities involve paving most areas of the site 

and monitoring groundwater. The closure plan was approved 

orj_ginally in February 1993, with modifications occurring 

thereafter. 

ThE! NCRS facility is also regulated _by the IEPA Bureau of WatelC' 

Pollution Control. In the past the facility had an NPDES permit 

to discharge from two outlets into Pettibone Creek.. The permit 

eixpired in 1990, and a new permit was drafted. However, the new 

permit was not issued because NCRS appealed to the Pollution 

Control Board. 

In 1973 the NCRS facility began receiving construction and 

operating permits for air emission control equipment from the! 

IEPA's Bureau of Air. Currently the facility holds seven 

1:,perating permits • 

. ~cc•:>rding to Agency records, the Fansteel facility filed a RCRA 

P21rt-A permit in 1980 and subsequently applied for the RCRA Part

B permit. The facility operated under interim status until 

January of 1991 when the RCRA" Part-B application was withdrawn. 

The facility went through closure of its hazardous waste 

management unit, a waste oil storage area. 

During its operational years, the Fansteel facility was alsc1 

sul::>j ect to Bureau of Water Pollution Control and Bureau of J!,ir 

Pollution Control regulations. 
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The remainder of the site, consisting of the vacant lot and 

residential area, is not subject to environmental regulations, as 

the!y are not active facilities. Based on currently available 

information, no portion of the site falls under the jurisdiction 

of the Atomic Energy Act (AEA), the Uranium Mill Tailings 

Radiation control Act (UMTRCA) or the Federal Insecticide, 

Fungicide or Rodenticide Act (FIFRA). 
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3. SITE ACTIVITIES AND ANALYTICAL RESULTS 

]~.J- Introduction 

As part of the CERCLA Expanded Site Inspection, the Illinois 

I:nvi.ronmental Protection Agency {IEPA) collected ten sediment · 

siamples from Pettibone Creek and two of :its tribut.aries, nine 

surface soil samples from the residential area north of the EJ&E 

RR .. , and two background surface soil samples. In addition, five 

fmrf:ace soil samples were collected from the residential area. 

during the CERCLA Integrated Assessment of the Vacant Lot site:. 

J.2 site Reconnaissance 

Because the NCRS facility and its onsite sources had been sampled 

and identified during the CERCLA Screening Site Inspection, the 

intent of the expanded site inspection was to identify areas 

around the facility that may have been affected by facility 

operations. To these ends, the areas around the facility and the 

. migration pathways were visited by Judy Triller and Brad Tayl1:>r 

of the IEPA in April of l.994. This visit consisted of a visu,al 

inspection to identify potential sampling points in the 

residential area to the north of the facility and along Pettibone 

creek. Also, health and safety concerns associated with the site 

w1?.re identified at this time. 

F.i.:r·st, the residential area north and north-west of NCRS was 

s1.t:r·veyed to find desirable sampling locations and to verify 

addresses of these locations. This area consisted of mostly 
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single-family dwellings, although several apartment buildings 

were seen along Broadway Avenue. 

ThE? Great Lakes Naval Training center was also visited, with Ed 

Bickel of GLNTC identifying areas of interest along Pettibone 

CrE!ek and the inner harbor of Lake_ Michigan •. Many outfalls into 

t.he creek were noted. Mr. Bickel also helped locate areas at t.he 

GLN'I'C that corresponded to sampling locations identified on a 

so.i.l. survey map. After leaving the GLNTC, Mr. Bickel accompanied 

the IEPA personnel off-base to examine Pettibone Creek and its 

assc>ciated outfalls. The outfall from which NCRS discharges into 

the creek was identified at this time. This was later verifi.ed 

by telephone conversation with Chris Kallis of the Illinois 

Environmental Protection Agency's Maywood office. The stream was 

:found to originate near commonwealth Avenue, just north of the 

·EJ&E Railroad, continue flowing south through the vacant lot, 

-cross under Martin Luther King Jr. Drive and a parking area, a.nd 

then resurface north of Sheridan Road. The creek flows below 

Sheridan Road, resurfaces on the GLNTC property, and continues 

flowing south and east through the naval training center until it 

enters Lake Michigan. 

on March 9, 1995 Judy Triller, along with Chris Kallis, visited 

the R. Lavin & Sons facility at 2028 Sheridan Road. site 

representatives George Lennon, Dennis Caldwell, and Raymond Reott 

were also present. During this visit, site operations and 

fac::::ility features were observed. Some changes since the time~ of 
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the CERCLA screening Site Inspection were noted .. According to 

the site representatives, the southeast impoundment; had been 

dredged and lined in 1994, and rip-rap was installed around both 

iinp,::,undments. Also, additional areas of the site were paved, 

i1,cluding the location of the north surface impoundment. At t.h.e 

vacant. lot site temporary fencing had been installed along the 

s,:mthern boundary. 

3.3 Site Representative Interview 

on March 23, 1994 a letter was sent by the Illinois EPA to Mr .. 

Bennet Lavin, President of North Chicago Refiners and smelteri;, 

as notification of the planned CERCLA sampling activities. 

During subsequent correspondence with Robert Denby, Atto-rney f,:::,r 

NCRS, it was explained to Mr. Denby that the sampling would focus 

c,n the residential area north of the facility and on Pettibone 

Cree.k, and no samples would be collected from the NCRS facility 

itself. Mr. Denby expressed concern as to why the Agency 

inte!nded to collect these samples, since according to the CERCLA 

Screening Site Inspection samples from the residential area were 

not in excess of any established health-based benchmarks. Mr. 

Denby also expressed an interest in splitting samples. 

In later correspondence with George Lennon of NCRS it was agrE!ed 

that a NCRS representative would accompany the IEPA sampling team 

du.ring sample collection and would split samples. Mr. Lennon was 

also sent a copy of the Target Compound List. 

18 

-
N. Odca,o Refi,tllrs le Strwllen - CERCU E.rpan,Utl ~ lnspeclion 



J.4 soil sampling 

As part of the CERCLA Expanded Site Inspection, the IEPA sampling 

tecim collected nine surface soil samples (X103 - Xlll) from thE! 

re!;idential area north-northwest of the NCRS facility, and two 

background soil samples (XlOl and X102) for comparison purposei;. 

Fiqure 3-1 shows the approximate sample locations. sample x10:3 

was collected from the Marjorie P. Hart School located at the 

c:orner of 18th and Jackson Streets, while the other samples Xl04 

-· Xl.11 were collected from residential lawns. Tat1le 3-1 gives 

the location, appearance, and depth of each soil sample. Samples 

}{103 - Xlll were each collected from a point within 200 feet of 

the respective residence/school. At each sample location, any 

vegE!tation was first removed, and then soil was collected with a 

i;tainless steel trowel from the top 1 inch. The sample material 

was transferred directly from the trowel into sample jars 

provided by the IEPA's Contract Laboratory Program. Dennis 

Caldwell of NCRS did not split these surface soil samples. 

Ac:cording to the Lake County Soil survey, the residential 

samples, XlOJ ~ Xlll, and the background samples, XlOl and x102, 

were collected from silt loam soils. The background samples were 

collected approximately 1.5 miles southwest of the site, from the 

Gr.eat Lakes Naval Training Center. 

The: sample jars were packaged and sealed in accordance with 

standard IEPA Site Assessment Program procedures.. The cooleir-s 

containing jars to be analyzed for inorganic parameters were 
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delivered to the IEPA's Organic Laboratory in Champaign, 

Illinois, while those coolers containing jars to be analyzed fc,r 

organic parameters were delivered to the IEPA's Orc:1anic 

Labora.tory in Springfield, Illinois. All analytical results were 

reviewed by the Illinois EPA Division of Laboratories, Quality 

Jl.ssu:rance Section. Photographs of the sampling activities are 

provided in Appendix D. 

Stcmdard IEPA equipment decontamination procedures were carried 

out at the IEPA decontamination facility prior to the collecti,on 

of all samples and again after use. These procedures include the 

scrubbing of all equipment with liquid alconox and hot water,· 

rinsing with warm tap water, rinsing with an acetone and water 

s;olu.tion, rinsing with warm tap water again, and finally rinsing 

with distilled water. All trowels and the auger were air dri.e:d, 

then wrapped and stored in heavy-duty aluminum foil for transport 

to the field. 

_;s.5 Sediment Sampling 

on April 26, 1995 the IEPA sampling team collected a total of ten 

f;ediment samples from nine locations. Figure 3-1 shows 

approximate sample locations, and Table 3-2 gives the appearance, 

location, and depth of the sediment samples. Collection of 

:se.d.iment began in the inner harbor of Lake Michigan and proceeded 

upstream. The two background samples, X201 and X202 were 

collected from tributaries of Pettibone Creek located on GLN'rC 

property. X201 was collected from the northern tributary, an,:i 
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x202 was collected from the southern tributary of :Pettibone 

creek. sample X203 was collected from the inner harbor of Lak•:!l 

Michigan. Samples X204 and X205 were duplicate samples collected 

frc:>m Pettibone creek on GLNTC property between the harbor and the 

southern tributary. Sample material was placed in a stainless 

s.teel pan and mixed prior to place~ent in jars. Sample X206 was 

c:ollected from the creek at the GLNTC between the northern and 

southern tributaries. Sample X207 was collected from Pettibone 

c:reek on GLNTC near the point where the creek enters the training 

c:e1nt.er. Sample X2 08 was collected from Pettibone Creek upstream 

of Sheridan Road, and downstream of the outfall from which NCRS 

disc:harges into the creek. Sample X209 was collected from the 

creek upstream of the NCRS outfall. Sample XllO was collect;e:d 

near the origin of Pettibone Creek just south of the EJ&E 

Railroad, near commonwealth Avenue. 

All sediment samples, except X203, were collected with a 

stainless steel trowel. Sample X203, from the harbor, was 

c;ollected with an auger. Sample material was transferred 

directly from the trowel/auger into sample jars provided by the 

IEPA's Contract Laboratory Program. 

'The sample jars were packaged and sealed in accordance with 

standard IEPA Site Assessment Program procedures. The coolers 

containing jars to be analyzed for inorganic parameters were 

de!livered to the IEPA's Organic Laboratory in Champaign, 

Illinois, while those coolers containing jars to be analyzed for 
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QUALIFIER 

IJ 

·' 

C 

B 

D 

E 

M 

DATA QUALIFIERS 

DEFINmON ORGANICS 

Compound was tNted for but not dltected. The umple 
quantitation limit muat be correc:ted for dilutiOn and for 
percent moisture. For aoil umplea au~ectad 1D GPC 
clean-up procedur•, the CRQL ii allo multiplied by two, 
to account for the fact that only half of the extract ii 
recovered. 

Estimated value. Used wnen Ntimating a concentration 
for tentatively identified compound■ (TICS) Where a 1:1 
raponse is ■-umed or when the m■- spectral data 
indicate the prNen~ or a compound that meets the 
identification criteria and the r11u1t ii 11N than the umple 
quantitation limit but greater than zero. lJHcl in data 
validation when the qu■lty ccmtrol data incicate that a 
value may not be accurate. 

Thia flag 1ppiel to pesticide reaun. where the 
identification ii confirmed by GCJMS. 

Analyte was found in the ■-odated blank • wel • in 
the umple. It indicatea possible/probable blank 
contamination and warns the data user to take 
appropriate action. 

Identifies al compounds identified in an analylil at a 
secondary dilution factor. If a sample or extract ii re
anllyZed at a higher dilution factor • in the "E" flag, the 
"OL" suffix ii appended to the sample number on the 
Form I for the diluted Ample, and II concentration values 
■re flagged with the "O" flag. 

Identifies compound& Whose concentrations exceed the 
calibration range for that specific analysis. JiJ extracts 
containing compounds exceeding the caibr■tion range 
mu■t be diluted and analyzed again. If the dilUtion of the 
extract causea any compound& identified in the first 
anltysis to be below the calibration range in the second 
analysis, then the rNUb of both ■nalysel must be 
reported on uparate Forms I. The Form I for the dluted 
umple must have the -OL• auffil appended to the Ample 
number. 

Thia flag incic■tea that a TIC ii a suspected ■Idol 
concentration product formed by the reaction of the 
sol¥entl used to process the sample in the laboratory. 

NotUNd. 

DEFINITION INORGANICS 

Analyte WII anatyzed for but riot· 
detected. 

Estimated value. Used in dat11 
validation When the quality c:01~trol 
data indicate that• value may not 
be accurate. 

Method qualifier indicates an111ysis 
by lhe Manual Spectrophotornetnc 
method. 

The reported value is less than the 
CROL. but greater than the 
instrument detection limit (10/.). 

Not used. 

The reported value is estimated 
because of the presence of 
interference. 

Method quallier indic■t• analysis 
by Flame Atomic Ablorplion (AA). 

Duplicate injection (1 QC parameter 
not met). 



tj Natuaed Spiked Nmple (1 QC parameter 
natmet;I. 

c• Natuaed. The reported value wa detem,ined ~, 
by the Method.of Standard 
Adcltior• (MSA). 

·w NatUNd. Poat cigeation spike for Fum■1:e AA 
analyail (a QC parameter) ii out of 
control imits of 85% to 115% 
recovery, while sample abaarbance 
ii INa thin 50% of spike 
■baorbence. 

. NatUHd . Duplicate analysis (a QC paraineter 
natwlthin comrol limi1s). 

... NotUHd . Correlation coefficient for MSA (a 
QC pa1'■1Mt9r) ii leu than OJt95. 

f> Natuaecl. Method qualifier indicat• anallylis 
by ICP {Inductively Coupled 
Plasma) Spectroscopy. 

CV NotUHd. Method qualifier indicat• analysis 
by Cold Vapor AA. 

IW NatUHd. Method qualifier indicat• analysis 
by Automated Cold Vapor AA. 

AS Nat used. Method qualifier indicates analysis 
by Sem~meted Cold 
Spectrophotometry. 

T NotUHd. Method qualifier indicates Tlbimetric 
analysis. 

NR The analyte was not required to be analyzed. The anatyte was not required to be 
analyzed. 

n Rejected data. The QC parameters indicate that the data Rtjectec:I data. The QC pararnettrs 
ii not uublt for any purpoae. incicate that the data ii not L11able 

for any purpaee. 



TABLE3-7 

NORTH CHICAGO REFINERS & SMELTERS 
ILD097271563 

Provincial Sediment Quality Guidelines 
(values in ug/g (ppm) dry weight unless otherwise noted) 

COMPOUND No Effect Lowest Effect Severe Effect 
Level Level Level 

Cadmium 0.6 10 

Chromium 26 110 

Copper 16 110 

Lead 31 250 

Manganese 460 1100 

Mercury 0.2 2 

Nickel 16 75 

Zinc B e 
PCB 1016 (0.007) 

PCB 1254 (0.06) 

PCB 1260 (0.005) 

PCB (total) 0.01 0.07 

Values were taken from •Guidelines For The Protection And Management 
Of Aquatic Sediment Quality In Ontario" 

- denotes insufficient data 
( ) denotes tenative guidelines 



organic parameters were delivered to the IEPA's Organic 

Lal:>oratory in Springfield, Illinois. All analytic results werE~ 

reviewed by the Illinois EPA Division of Laboratories, Quality 

As!:;urance Section. Photographs of the sampling activities are 

prc,vided in Appendix D. 

standard IEPA equipment decontamination procedures were carried 

out. at the IEPA decontamination facility prior to the collection 

of all samples and again after use. These procedures include the 

s;crubbing of all equipment with liquid alconox and hot water, 

rinsing with warm tap water, rinsing with an acetcme and water 

s;olution, rinsing with warm tap water again, and finally rinsing 

with distilled water. All trowels and the auger were air dri.e!d, 

then wrapped and stored in heavy-duty aluminum foil for transport 

to the field. 

3.6 Analytical Results 

~3. 6. 1. Soil Samples 

•re.n soil samples were collected from nine locations. see Figure 

3-1 for approximate sample locations and Table J-1 for 

description of each sample. Contaminants detected in soil 

samples include volatile and semivolatile organic compounds, 

pe?sticides, PCBs, and inorganic compounds. See Table 3-3 an1::i 

Tctble 3-4 for complete soil sample results. 

Three compounds, arsenic, lead, and chromium, were at 

concentrations exceeding or within CERCLA Removal Action Level 
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ranges. Two compounds have been found to exceed the health-based 

bi~m::h marks identified in the Superfund Chemical Data Matrix -

benzc:>(a)pyrene (during the 1993 CERCLA Integrated Assessment c,f 

the Vacant Lot site) and PCBs (during the 1994 CERCLA Expanded 

Sit.e Inspection of NCRS). Information currently available doee, 

not. indicate that the PCBs are attributable to smelting or 

refining operations at the site. One possibility is that the 

fac:ility may have burned wires to reclaim copper, :producing PCl3s 

in air emissions. Appendix F contains a sample suinmary of 

sarnples collected during the CERCLA Integrated Assessment of the 

'1acant Lot site and Appendix E contains a sample summary of 

samples collected during the CERCLA Screening Site Inspection ,of 

NCRS. 

~~9.2 Sediment Samples 

A tc>tal of seven sediment samples were collected from Pettibone 

creek, with two background samples collected from tributaries to 

the creek. One sediment sample was collected from the inner 

harbor of Lake Michigan. Figure 3-1 shows the approximate 

location of sediment samples, while Table 3-2 provides a 

desc::r iption of sediment samples . 

.1-'ma lyses of the sediment samples revealed the presence of 

vcil.atile and semivolatile organic compounds, pesticides, 

pc,lychlorinated biphenyls (PCBs), metals and other inorganic 

compounds. These compounds were detected throughout Pettibo:n1a 

Cree}~, and in the harbor of Lake Michigan. Many of the volatile 

29 

-
N. Oaico10 Rlfawrs & Smelkn - a:RCZA Expanded Sile Inspection 



comp,:Junds detected in the surface water pathway have not been 

detected in samples collected at either the vacant lot or at the 

NCRS facility. Table 3-5 and Table 3-6 summarize the analyses of 

the! sediment samples. The validated laboratory data package can 

be found in Appendix Hof this report. 

Comparing the sediment sample results to the Guidelines For The~ 

,E1:Qtection And Management Of Aquatic Sediment Quality In Ontario, 

copper, lead, manganese, nickel and zinc were found at 

concentrations greater than the "Severe Effect Lev,el". Arsenic:, 

cadmium, chromium, copper, lead, manganese, mercury, nickel, PCBs 

a.nd zinc were found in some samples at concentrations between the 

"Lowest Effect Level" and the "Severe Effect Level". Table 3-'7 

lists the Ontario guideline concentrations of concern. 

_3. 7 Key Samples 

Key samples are samples in which contaminants are attributable to 

the site and are detected at three times the concentration found 

:Ln the appropriate background sample (or at levels exceeding the 

detection limit when the analyte is not detected in the 

background sample). 

Table 3-8 (Key Sedim.ent Samples) and Table 3-9 (Key Soil Samples) 

identify those samples collected during the expanded site 

inspection that meet these criteria. Seven sediment sample 

lc,cations and eight soil sample locations were found to meet the 

keiy sample criteria. 
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Non-ResponsiveSAMPLING PO 

VOLATILES ug/kg ug/kg ug/kg ug/kg 

Methylene Chloride 4.00J 12.00 U 
1,1,1 -Trichlaroethen• 3.00J 12.00 U 

SEMIVQ.ATILES ug/kg ug/kg ug/kg ug/kg 

2-Melhylnephlhalene 3110.00U 390.00U 
Acenaphthylene 3110.00U 390.00U 
2,8-Dinitotoluene 3110.00U 3110.00U 
Phen■nthrene 420.00 250.00J 
Anlhracene 3110.00 U 390.00U 811.00 J 
C■rbazole 3110.00 U 3110.00U 89.00 J 
01-n-Butylphlh■late 1100.00 390.00U 400.00 
Fluar■nthene 5110.00 810.00 3110.00 130.00 J 
Pyrene 520.00 4110.00 250.00 J 130.00 J 
Butylbenzylphlh■late 3110.00 U 390.00U 
3,3' -Dichiarobenzidine 3110.00 U 300.00U 
Benzo(ll)■nthr■cene 400.00 430.00 
Chrysene 470.00 480.00 850.00 500.00 
bii i2-Eth,lhexy!}ph!hal■te !50.00J 3110.00U 
Di- n -Oclylphthalate 390.00U 300.00U 
Benzo(b)lluor■nthen• 480.00 3110.00U 
Benzo(k)lluorenthene 370.00J 400.00 820.00 450.00 
Benzo(a)pyrene 380.00J 320.00J 570.00 3,0.00 J 
lndeno(1,2,3-cd)p)'l'ene 200.00J 390.00 U 

TABLE 3-3 
NORTH CHICAGO REFINERS & SMELTERS 

IL0097271583 

SOIL SAMPLES 

ug/kg ug/kg ug/kg 

7.00J 
8.00J 

ug/kg ug/kg ug/kg 

110.00J 
170.00 J 170.00 J 

480.00 510.00 
110.00J 

830.00 1200.00 B 
250.00J 780.00 830.00 
350.00J 1140.00 710.00 

540.00 480.00 
1100.00 810.00 540.00 

530.00 570.00 

520.00 
7110.00 800.00 440.00 
870.00 820.00 

ug/kg ug/kg ug/kg u1Jfkg 

4.00J 

ug/kg ug/kg ug/kg ug/kg 

170.00 J 1110.00 J 890.00 190.00J 
150.00J 
94.00 J 

11500.00 T- 130.00 1100.00 
310.00 J 300.00 J 1300.00 380.00 J 
240.00 J 280.00J 1800.00 340.00 J 

130.00 J 

140.00 J 1110.00 J 1100.00 220.00J 
190.00 J 240.00 J 1200.00 270.00J 
590.00 810.00 210.00 J 

1100.00 ·~®'J 170.00 J 210.00 J 200.00J 

-- 100.00 180.00 J 

http://volath.es


Non-Responsive

TAr -3 {c-:,,,lir.,,,;d) 
NORTH CHIC• .1EFINERS & SMELTERS 

ILD097271503 

SOIL SAMPLES 

~ 
I 1,~------------------------=~--------------------
11 SPMFLiNG POINT 

PESTICIDES ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg 

delta-8HC 20.00U 2.00U 3.IIOP 210.00PD 210.00 PD 
gamma-BHC (Lind-) 20.00U 2.00U 0.711 JP 0.29.F 1.40JP 
Heptachlor 20.00U 2.00U 150.00 150.00 3.30P 
Heptachlor epoxlde 20.00U 2.00U 2.10P 7.20 P 1000.00 PD 1000.00 PD 11.00P 
Oleldrin 20.00U 0.70 JP 1.90 .F 5.40 P 25.00P 2.110 JP 
4,4'-DDE 2000.00 8C 311.00 500.000 80.00 85.000 31.00 150.00 150.00 32.00 
Endrln 4.10S' 4.80P 10.00P 22.00 P 21.00 P H.000 311.00 30.00 
Endoaulfan II 38.00U 2.80J 11.00 P 11.00 
4,4'-DDD 28.00S' 4.80P 1.IIOJP 54.000 11.00 P 41.00PD 8.20P 7.40P 
Endo1ulfan 1ullate 38.00U 3.00U 20.00 JP 14.00JP 
4,4'-DOT 5110.00BC 22.00 22.00 430.00 0 19.00 120.00PD 38.00P 130.00P .140.00P 41.00P 
Methoxychlar (Marlate) 58.00 J 20.00U 
Endrin Ketone 38.00 U 3.90U 
Endrin aldehyde 8.70.F 3.IIOU 7.70P 14.00 .F 13.00 .F 
alpha-Chlorodane 4.40 JP 0.44 JP a.so 23.00 P 8.00P 55.000 4.80P 4100.00 D 4100.00 D 40.00 P 

1 gamma-Chlorodane 20.00U 1.50 JP 4.80P 11.70 P Cl.50P 20.00 P 4.80P 2000.00 PD 11100.00 PD 
Toxaphene 2000.00 U 200.00U 
Aroclar -101 Cl 380.00 U 311.00 U 050.000 
Aroclar -1 254 
Aroclar-1280 380.00 U 311.00U 111.00 200.00P 220.00 040.000 200.00 320.00 JP 370.00 JP 230.00 

INOROANICS mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg 

Aluminum 15400.00 13700.00 14900.00 12700.00 10700.00 15500.00 14700.00 10000.00 10800.00 13300.00 
Antimony 10.20 UJ 10.10UJ 
Ar1anic 7.00 11.10 8.20 12.80 11.10 10.80 13.10 10.00 11.40 12.10 J 
Barium 72.20 83.00 111.110 130.00 118.00 135.00 1211.00 1111.00 1511.00 103.00 
Beryllium 0.11 B 0.75B 0.148 1.10 1.50 1.00B 1.10 1.00B 1.008 0.117B 
Cadmium o.80U 0.711U 5.50 5.30 3.00 11.70 4.80 3.40 2.81 
Calcium 111100.00 28200.00 18300.00 18300.00 25500.00 11000.00 12100.00 12300.00 12500.00 11100.00 
Clvomlum 23.40 21.CIO 23.00 30.10 34.70 :ms.oo 75.80 45.90. 45.00 82.40 
Cobalt 8.108 11.00B 7.208 7.40 8 II.SOB 10.eo 8.50B 11.80 B 10.40 8 12.70 
Copp• 24.40 22.70 80.20 1109.00 11011.00 200.00 370.00 300.00 287.00 211.00 
Iron 22900.00 21700.00 20100.00 23300.00 25500.00 24400.00 22100.00 21700.00 22100.00 22300.00 
Lead 47.70 31.70 132.00 1110.00 5111.00 2117.00 4117.00 251.00 233.00 318.00 
Magnaalum 101100.00 17500.00 10100.00 11100.00 11400.00 2740.00 01110.00 7240.00 7400.00 10400.00 
ManganeH 700.00 11111.00 539.00 404.00 542.00 470.00 553.00 712.00 814.00 7011.00 
Mercury 0.058 o.oeB 0.15 0.43 0.47 0.51 3.10 0.23 0.20 0.43 
Nickel 23.IO 211.70 22.80 34.80 44.CI0 32.20 30.70 27.70 24.30 31.70 
Potu1ium 3250.00 2070.00 2830.00 11140.00 2280.00 ~88000 2080.00 2230.00 2150.00 2110.00 
Selenium 0.23 UJ 0.24 UJ 0.29 BJ 1.50 J 1.CIO J 0.50 BJ 2.10 J 0.43 BJ 2.00 J 2.31)j 

Sllv• O.IOU 0.711U 1.00 B 2.40 9.80 1.10 B 1.20 B 
Sodium 19.408 115.00B 1111.00B 121.00B 25200B 114.00 B 120.00B 98.80 B 108.00 B 110.00 B 
Thallium 0.23UJ 0.24UJ 0.52 B 0.44 B 
vanadium 37.00 32.00 35.10 33.10 35.30 35.40 35.110 311.70 38.70 31.90 
Zinc 11.ID · 111.30 3211.00 2050.00 211110.00 7111.00 1740.00 1210.00 115000 1100.00 
Cyanide O.IIU 0.111 U 1 .40 2.10 1.40 

-""!':"'T"'.:t -· 

ug/kg 

43.00PD 

180.000 

7.80P 

18.00 P 
14.00 JP 

50.000 
48.00 PD 

2100.00 D 
1300.00 D 

mg/kg 

10000.00 

ll.10J 
101.00 

1.00B 
1.40 

12400.00 
33.30 

11.00B 
271.00 

221100.00 
200.00 

7070.00 
412.00 

0.13 
28.80 

2800.00 
0.34 BJ 

87.40 B 
0.45B 

3UO 
845.00 

. --~-



Non-ResponsiveSAMPLE POINT 

Benzenedicarboxylic acid 

Heptachlor Epoxide 

Methyl Phenanthrene 

TABLE 3-4 

North Chicago Refiners & Smelters 
ILD097271563 

TENTATIVELY IDENTIFIED COMPOUNDS - SOIL SAMPLES 

2000 BJN 

N.D. 

N.D. 

2200 JN 

N.D. 

N.D. 

1800 JN 

N.D. 

N.D. 

2300 JN 

N.D. 

840JN 

N.D. 1600 J 

490 JN 550 JN 

N.D. N.D. 



~an1 I ., ....... 1. 

I NORTH CHICAGO RFFINFRS & SMEL TEAS 
ILD097271563 

I 

I 
SEDIMENT SAMPLES I 

SAMPLING POINT X201 X202 X203 X204 X205 X206 .i".207 X208 X209 X210 
Trib. to Trib. to L. Michigan Pettibone Oup. of X'l04 Pettibone P.ttibone Pattlbone Petllbol• Pattlbane 

Pettibone Pettibone Harbor GLNTC GLNTC GLNTC 
Baack ground Backgrcxm 

Date 4-26-94 4-26-94 4-26-94 4-26-94 4-26-94 4-26-94 4-26-94 4-26-94 4-26-94 4-26-94 

VOLATILES ug,1cg ug,1cg ug,1cg ug,1cg ug,1cg ug,1cg ug,1cg ug,1cg upg ug,1cg 

• Vinyl Chloride 14.0U 14.0U 30.0 870.00 
Methylene Chloride 14.00U 14.0U 35.08 
Acetone 23.0 12.0J 26.0 16.0 24.0J 7.0J 48.0J 5.0J 5.0J 
Carbon Olsulflde 4.0J 14.0U 4.0J 4.0J 4.0J 
1, 1-Dlchl0rodlene 14.0U 14.0 U 8.0J 
1, 1-0ichloroathane 14.0U 14.0U 12.0J 
1,2-Dlchlorodlene (lolal) 14.0U 14.0U 34.0 25.0 25.0 700.00 
2-Butanone 13.0J 5.0J 20.0 .7.0J 6.0J 31.0J 
1, 1, 1 - Trlchla-o.lhane 14.00U 14.0U 13.0 
Trlchloroethene 14:oou 14.0U 13.0J 8.0J 4.0J 
4-Methyl-2-Pentanone 14.00U 14.0U 3.0J 
Tetrachloroethene 14.00U 14.0U 21.0 
1, 1,2,2-Tnachloroalhane 14.00U 14.0 U 4.0J 
Toluene 14.00 U 14.0U 4.0J 12.0J 
Ethylbenzene 14.00U 14.0U 8.0J --
Styrene 14.00U 14.0U 3.0J 
Xylene (total) 14.00U 14.0U 8.0J 33.0 

SEMIVOLATILES ug,1cg ug,1cg ug,1cg ug,1cg ug,1cg ug,1cg ug,1cg ug,1cg ug,1cg ug,1cg 

4-Methylphenol 4!50.00U 440.0U 820.0J 
Naphthalene 130.00J 170.0 J 800.0 300.0J 
2-Mathyfnephthalene 110.00J 180.0 J 310.0J 120.0J 93.0 J 
Acenaphthylene 4!50.00 U 120.0 J 
Acenaphthene 730.00 440.0U 850.0 530.0 
Olbenzofuran 510.00 130.0J 800.0 330.0J 
Fluorene eac,.oo 220.0 J 980.0 Pl,e,_,.,,_ 48000.00U 1100.0 5700.0 3100.0 3100.0 4800.0 5000.0 130.0 J 420.0 
Anlhracene 840.00 220.0 J 1200.0 870.0 
Carbezole 950.00 220.0 J 1500.0 1200.0 
01-n-Butyfphthalata 740.00 960.0 980.08 1100.0 J 1300.0 J 1100.0 J 
Fluoranthene 3100.00 1800.0 2000.0 3000.0 3100.0 7200.0 8700.0 750.0 
Pyrene 45000.00U 1400.0 1100.0 2400.0 2800.0 8100.0 4600.0 730.0 
Butylbenzylphthalat. 420.00J 440.0U 
Benz:o(a)anthracene 2200.00 880.0 1700.0 J MOO.O 2700.0 410.0 
ChryMne 2300.00 870.0 3800.0 3500.0 J 3300.0 490.0 

, bls(2-E1hylhexyl)phthala111 300000.00 580.0 12000.0 22000.0 440.0 
01-n-Octylphthlllate 23000.00 J 440.0U 
Benzo(b)tluor.,._,. 450.00U 730.0 4300.0 
Elanzo(k)luoranthene 2300.00 440.0U 3500.0 2800.0 
Banzo(a).,,.,.,. 450.00U 440.0U 2500.0 2100.0 3200.0 



~ TABLE 3-5 (Cl d) !! 
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i SAMPLING POINT X201 X202 X203 X204 X205 x2oe X207 x2oa X2011 X210 
Trib. iD Trib.10 L. Michigan r'eHibone Dup. ol :X204 P'l@'ttibor,• P•«ibone f"•ttibon• r.tt;bone r".;:ttibone 

Pettibone Pettibone Harbor GLNTC GLNTC GLNTC 
B■■ckground Background 

Date 4-28-114 4-28-114 4-28-114 4-28-114 4-28-114 4-28-114 4-28-114 4-28-04 4-28-04 4-28-114 

PESTICIDES ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg 

alpha-8HC 2.30U 1.2J 5.5 P 8.0 P 
delta-8HC 2.30U 2.3 U 120.0 P 
Heptachlor 1.30 J 2.3U 
Heplachlor epo,lld• 2.30U 4.0 P 
Endosulfan I 2.30U 2.3U 30.0 
Oleldrln 4.80 P II.BP 12.0 P 38.0 JP 25.0 JP 84.0 PD UP 0.8 JP 
4,4'-00E 4.50U 41.0 280.0 D 230.0 P 280.0 P 300.0 0 
Endrin 33.00 P 0.7 P 82.0 PD 210.0 P 210.0 P 220.0 PD 53.0 P 0.4 JP 0.7 JP 8.0 P 
Endosulfan II 12.00 4.4 U 17.0 
4,4'-000 28.00P 511.0 580.0 D 3300.0 0 3100.0 D 480.0 PD 53.0 P 5.7 P 
4,4'-0DT 42.00 71.0 200.0 D 170.0 310.0 170.0 PD 80.0 P 0.5 JP 0.7 JP 
Endrln aldehyde 4.50 U 4.4 U 118.0 P 0.2 JP 8.1 P 
alpha- Chlorodane 1.10 JP 211.0 111.0 84.0 18.0 12.0 P 2.4 
gamma- Chlorodane 2.30U 18.0 P 21.0 P 38.0 P 30.0 P 8.5 P 1.7 JP 
Aroclor-1018 45.00U 44.0U 1300.0 1800.0 NO.OP 12.0 J 
Arolcor-1 254 270.00 44.0 U 1200.0 PD 5200.0 PD 3300.0 P 1800.0 D 850.0 80.0 
Aroclor-1280 310.00 180.0 1400.0 1700.0 2800.0 D 480.0 10.0 J 11.0 JP 

IN ORGANICS mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg 

Aluminum 4320.00 3740.0 4180.0 11800.0 12400.0 4830.0 4450.0 12800.0 111000.0 10100.0 
Antimony 14.70 UJ 10.8 UJ 15.5 J 
ArHnic 5.90 J 8.1 J a.a J 22.1 24.0 7.4 7.4 J 17.5 J 7.1 J 8.5 J 
Barium 54.110 8 55.2 31.8 8 208.0 187.0 48.8 50.4 8 104:0 88.8 08.1 
Beryllium 0.48 8 0.3 8 0.8 8 2.4 3.0 0.8 8 0.7 8 ·11.2 1.3 0.0 8 
Cadmium 1.20 U 0.8U 0.0 8 4.7 5.8 0.118 2.3 1.5 
Calcium 47100.00 85000.0 311700.0 88700.0 102000.0 53700.0 31800.0 85700.0 78000.0 83800.0 
Chromium 11.70 13.0 12.0 81.8 80.2 21.8 20.8 42.2 25.3 H.O 
Cobalt 7.10 8 8.0 8 8.08 18.1 15.4 5.0 B 4.1 8 13.5 11.5 8.1 B 
Copper 31.20 18.0 150.0 485.0 475.0 201.0 425.0 2530.0 108.0 80.8 
Iron 11800.00 18000.0 12000.0 11000.0 17300.0 15000.0 12100.0 38700.0 23700.0 10300.0 
Lead 148.00 48.0 1411.0 3112.0 435.0 278.0 187.0 1840.0 48.0 48.2 
Magn■1lum 23700.00 38400.0 20500.0 24800.0 29800.0 28700.0 15700.0 38500.0 30500.0 44300.0 
Mangan■• 345.00 472.0 342.0 2140.0 2470.0 378.0 291.0 1110.0 541.0 818.0 
Mercury 0.04 B 0.1 8 0.2 1.4 1.8 0.3 0.1 B 0.2 1.1 
Nickel 0.20 8 10.4 24.11 218.0 445.0 22,11 111.4 107.0 38.1 28.1 
Potassium 838.00 B 1080.0 885.0 B 3350,0 32110.0 11110.0 838.0 B 1880.0 4700.0 2880.0 
Selenium 0.27 UJ 0.2 UJ 3.5 J 5,0 J 0.7 BJ 2,2 J 
Sliver 1.20 U 0.8 U 1.5 B 42.1 50,8 1.18 
Sodium, 29200 8 227.0 B 483.0 B 785.0 8 748.0 B 27308 548.0 B 5540.0 700.0 B 858.0 8 
Thallium 0.27 U 0.2U 0.4 BJ 0.2 8 0.5 B 0.3 8 
Vanadium · 11.00 13.8 14.2 25.8 28.1 15.1 12.5 8 22.4 20,7 21.2 
Zinc 150.00 83.3 814.0 1180.0 805.0 815.0 1230,0 17000.0 814.0 820.0 
Cyanide 1.IOU 1.0 U 3.1 4.2 2.4 

·----~----·-. ··- ---·---



SAMPLE POINT 

Benzenedicarboxylic acid 

Benzo(c)phenanthrene 

Dimethyldisulfide 

Hydroxymethyl Pentanone 

Methylanthracene 

Naohthacene I Thi~bis Methane 

TABLE 3-6 

North Chicago Refiners & Smelters 
ILD097271563 

TENTATIVELY IDENTIFIED COMPOUNDS - SEDIMENT SAMPLES 

X201 X203 X206 X207 

290000JN N.D. N.D. N.D. 

N.D. N.D. 1400 JN. N.D. 

N.D. N.D. N.D. 220JN 

340000JNBA N.D. 170000JNBA 180000JNBA 

N.D. 2600 JN N.D. N.D. 

N.D. 7000 JN N.D. N.D. 

N.D. N.D. N.D. 230JN 

X208 X209 

1700 JN 2100 JN 

N.D. N.D. 

N.D. N.D. 

N.D. N.D. 

N.D. N.D. 

N.D. N.D. 

N.D. N.D. 1 · 



Non-ResponsiveSAMPLING POINT 

SEMIVQ.ATILES ug/kg ug/kg ug/kg ug/kg 

• 0I-n-Butytphthalate 1100.00 3110.00 U 400.00 
Pyrene 520.00 4110.00 
bis (2-Ethylhexyl)phthalate 150.00J 3110.00 U 
Benzo(b)lluoranthen• 4110.00 3110.00U 

INORGANICS mg/kg mg/kg mg/kg mg/kg 

Cadmium o.80U 0.711U 5.50 
Chromium 23.40 21.110 
Copp• 24.40 22.70 5011.00 
Lud 47.70 38.70 132.00 1180.00 
Silv• o.80U 0.711U 
Zinc 111.80 88.30 3211.00 21150.00 
Cyanide 0.118U 0.118 U 

TABLE 3-8 
NORTH CHICAGO REFINERS & SMELTERS 

ILOOll72715e3 

KEY SOIL SAMPLES 

ug/kg ug/kg ug/kg 

830.00 

530.00 570.00 
520.00 

mg/kg mg/kg mg/kg 

5.30 3.00 5.70 
2111.00 75.80 

8011.00 200.00 370.00 
588.00 2117.00 4117.00 

2.40 11.80 
211110.00 7111.00 1740.00 

1.40 2.10 

ug/kg ug/kg ug/kg ug/kg 

1500.00 830.00 
11100.00 

590.00 1110.00 
-·- 1100.00 

mg/kg mg/kg mg/kg mg/kg 

4.10 3.40 2.111 1.40 

300.00 217.00 281.00 271.00 
251.00 233.00 318.00 200.00 

1210.00 1150.00 1100.00 845.00 
1.40 



SAMPLING POINT 

Date 

PESTICIDES 

Arolcor-1254 
Aroclor -1260 

INORGANICS 

Barium 
Cadmium 
Chromium 
Coppw 
Lmd 
Manganese 
Nickel 
Silva-
Zinc 

X201 
Trib. to 

Pettibone 
Beackground 

4-26-94 

ug/l<g 

270.00 
310.00 

mg,4cg 

54.90 B 
1.20 U 
9.70 

38.20 
146.00 
345.00 

9.20B 
1.20 U 

159.00 

X202 
Trib. to 

Pettibone 
Background 
4-26-94 

ug.A<g 

44.0U 
160.0 

mg,4cg 

55.2 
o.8U 

13.0 
16.9 
46.0 

472.0 
10.4 
0.8 U 

83.3 

X203 
L. Michigan 

Harbor 

4-26-94 

ug/l<g 

mg,t<g 

159.0 

664.0 

TABLE3-9 

NOR"TH OilCAGO REFINERS & SMELTERS 
ILD097271563 

KEY SEDIMENT SAMPLES 

X204 
Pettibone 
GLNTC 

4-26-94 

ug/l<g 

1400.0 

mg,t<g 

208.0 
4.7 

61.6 
465.0 

2140.0 
216.0 
42.1 

1160.0 

X205 
Dup.ofX204 

4-26-94 

ug,\g 

1700.0 

mgA<g 

167.0 
5.6 

69.2 
475.0 

2470.0 
445.0 

50.8 
605.0 

X206 
Pettibone 
GLNTC 

4-26-94 

ug,1<g 

1800.0 D 
2800.0 D 

mg,4<g 

209.0 

685.0 

X207 
Pettibone 
GLNTC 

4-26-94 

ug,1<g 

mg,4cg 

2.3 

425.0 

1230.0 

X208 
Pettibone 

4-26-94 

ug/l<g 

mgA<g 

1.5 
42.2 

2530.0 
1840.0 

...... ~ ft ,u,.u 

17000.0 

ll==================================================--

X209 
Pettibone 

4-26-94 

ug/l<g 

mg,4<g 

36.1 

614.0 

X21.0 
Pettibone 

4-26-94 

ug/l<g 

mg,4cg 



Non-Responsive

FIGURE 3-1 

APPROXIMATE SAMPLE LOCATIONS 

North Chicago Refiners & smelters 

N 
I 

w-♦-E 
I 

s 



Non-Responsive



r-~~-
II II TA.Bl F 3-2 

I ii 
NORTH CHICAGO REFINERS & SMELTERS I 

ILD097271563 

SEDIMENT SAMPLE DESCRPTIONS 

SAMPLE DEPTH APPEARANCE APPROXIMATE LOCATION 

X201 4• - e· Black/brown; sandy to med. GLNTC, northern trib. to Pettibone 
under 2" water size gravel; leaf decay 138' downstream of steam line 

X202 4• - 6" Black; sandy with leaf decay GLNTC, southern trib. to Pettibone 
under 4" - 6" water 274' upstream of hospital bridge 

X203 6" - 16" Dark silty gravel with some GLNTC, Inner harbor; 
under 2.5' water sand 160' E of bridge marked "1938" 

52' N of southern concrete bank 

X204/X205 16" - 18" Very black; sandy, silty with GLNTC, Pettibone Crk. between harbor 
under 18" water gravel; petroleum-like odor and southern trib. 

42' S of gravel rd. and 183' W of bridge 

X206 4" - 8" Black; sandy to lrg. rock texture; GLNTC, Pettibone Crk. between the 
under 3" water tar-like smell tributaries; 140' downstream of bunker 

24E 

X207 o· - s· Dark grey; silt/sand with GLNTC, Pettibone Crk. 12' downstream 
under 1" water leaf matter from culvert where creek enters GLNTC 

X208 o· - 6" Grayish brown clay Pettibone Crk. NW of Sheridan Rd. 
under 6" water 15' downstream of outfall from east/north. 

X209 a· - g• Hard gray clay Pettibone Crk. NW of Sheridan Rd. 

II under a• water 34' downstream from Federal Chicago fence. 

X210 o· - s· Dark gray/green; silty sandy clay Origin of Pettibone Crk. 
under 4" water 1' downstream of culvert from north 

20' east of Commonwealth 

"---------------------------------------------------



4. CHARACTERIZATION OF SOURCES 

.i.J _ _;[.Dtroduction 

Information obtained through CERCLA activities concerning North 

Chicago Refiners , Smelters and other nearby sites has led to 1::he 

identification of six sources: two active surface impoundments,. 

one backfilled surface impoundment, a tailings pile, contaminated 

soil, and a soil pile. Due to the limited scope of these 

screening activities, the possibility exists that further 

investigation of the site could reveal additional infoi:mation 

that ~ould further characterize these sources, or lead to the 

identification of additional sources. 

~-2 Southeast Surface Impoundment 

'I'h1:! southeast surface impoundment is located near the southeast 

c:orr.,er of the operating portion of the NCRS property, just 

northeast of the south warehouse and has also been referred t.o as 

t:he east ditch. This impoundment receives water from on-facility 

storm sewers, groundwater infiltration and overflow from the 

process reservoir tank. The water is discharged from the 

impoundment into a storm water sewer tributary of Pettibone 

Creek. In 1994 this impoundment was dredged and lined. The 

:;ediments resulting ~rom the.dredging were put in a furnace. 

Rip--rap has been installed to help prevent erosion into the 

impc:>undment. In compliance with the Consent Order, the facility 

cc-llects groundwater samples from six monitoring wells on a 1;t!mi

annual basis. 
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sediment from the southeast surface impoundment was sampled 

during the November 1991 Screening Site Inspection (SSI) at thEt 

NCRS facility. The results revealed the presence of cadmium, 

calcium, chromium, copper, lead, magnesium, nickel, silver, and 

ziT1c at concentrations at least three times above background 

cor1centrations. 

The impoundment, measured by Illinois EPA Field Operations 

Sec:tion personnel in 1989 w~s 125 feet long by 11 feet wide at 

its widest point, for a total of 1375 square feet. Using a 

planirneter on a 1988 aerial photograph, the area of the 

impoundment was measured to be 1652 square feet. 

~-~.J southwest surface Impoundment 

'I'he southwest surf ace impoundment is located near the southwest 

corner of the operating portion of the NCRS property, just 

riort.hwest of the south warehouse and has also been referred to, as 

the west ditch. This impoundment receives surface runoff and 

~rroundwater infiltration. When the north impoundment was act:i.ve, 

water was pumped from the southwest impoundment into the north 

impoundment. Currently this water is pumped into a storage talnk 

cm the south portion of the facility to be re-used and to avc>id 

discharges from the impoundment. The southwest surface 

impc>undment has no liner nor leachate collection system. Rip--rap 

has been installed to help prevent erosion. In accordance with 

the closure plan, the facility collects and analyzes groundwater 

:samples from monitoring wells on a semi-monthly basis. 
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Seid:i.ments from the southwest surface impoundment were sampled 

during the November 1991 SSI at the NCRS facility. The results 

:re!V<E!aled that 2-methylnaphthalene, beryllium, calcium, chromium, 

ce>p:peir, lead, nickel, silver, a~d zinc were present. at levels at 

least three times above background concentrations. 

The impoundment, measured by Illinois EPA Field Operations 

S1:!ct:lon personnel in 1989, was 106 feet long by 58 feet wide at 

its widest point, for a total of 6,148 square feet.. Using a 

plan.imeter on a 1988 aerial photograph, the area of the 

impoundment was measured to be 2,688 square feet . 

.!.:.J~ North surface Impoundment 

The? north surface impoundment, currently filled and paved, was 

located north of the furnace buildings and the receiving 

warehouse, near the north boundary of the NCRS property. This 

impoundment was part of the water recirculation system and wa.s 

used as a settling pond for wastewater. The resulting water w-as 

then pumped through filters filled with sand and anthracite cc,al 

and reused in various areas of the plant. Occasionally the 

filters became clogged with sediment and automatically flushed 

back to this surface impoundment. This impoundment was 

bac}~f illed in 1991. According to Dennis Caldwell of NCRS, mc>Eit 

c::,f the solid material (primarily charcoal material) was removud 

from the impoundment and recycled. As part of the closure plan, 

th.is area was paved. The north surface impoundme:nt had no liner, 

nc, leachte collection system, and no groundwater :monitoring 
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system. In accordance with the closure plan, the :facility now 

n1onitors groundwater on a semi-annual basis. 

'l'he backfilled north surface impoundment was sampled during th•~ 

November 1991 SSI. The results indicated that PCBs, barium, 

c:adndum, calcium, chromium, copper, lead, magnesium, nickel, 

sd l. ver and zinc were present at levels at least th.ree times the 

background concentration. 

'J~he impoundment, measured by Illinois EPA Field Operations 

section personnel in 1989 was 215 feet long by 50 feet wide a.t 

its widest point, for a total of 10,750 square feet. Using a, 

planimeter on a 1988 aerial photograph, the area of the 

:imp()undment was measured to be 9300 square feet. 

~L.5 Tailings Pile 

•rhe tailings pile is located at the corner of Commonwealth Avenue 

;and Martin Luther King Jr. Drive, and is also referred to as 1:he 

va c,:tnt lot. A 1921 plat map of the Vulcan-Louisville Smeltin~:1 

co. shows that company's property extending from Sheridan Road on 

the east to the electric railroad (now Commonwealth Ave.) on the 

west. The area now occupied by the vacant lot and by Fansteel 

was then designated as "Vulcan-Louisville Smelting farm land", 

and a tailings pile is depicted in the northern portion of the 

"farm land". Other information collected from N. Chicago 

rt::sidents also indicates that a former owner of t.he vacant lot 

ac:cepted various types of fill material. The are:a is covered 
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with tailings/cinder-like material. During the ESI a hand auger 

was used to bore around the perimeter of the lot to determine 

whether cinder material was present throughout the site. In some 

areas the cinder material was seen at the surface, but not found 

bEmeath. In other areas the cinder material was found deeper -

at: least 3 feet deep. Borings per-formed by MAECORP, Inc. during 

installation of monitoring wells also revealed blac:k gravely, 

sandy fill material at various depths. In general, cinder 

mate:rial can be found in all areas of the lot althc>ugh in some 

areas it is found just at the surface. In addition, a heap of 

cinder material, approximately 170 feet x 56 feet x 4 feet is 

located on the lot. The Lake County Soil Survey classifies this 

property as "made land". 

Because the cinder-like surface material, as well as sandy fill 

material, is not originally part of the lot, but has apparently 

been deposited here, this source is considered to be a pile 

rather than contaminated soil. 

ln 19.38, a fire broke out at the lot,·and firefighters determined 

t:hat. subsurface material had become hot enough to ignite nearb-y 

bruE;h. A 1993 CERCLA Integrated Site Inspection cif the vacant 

lot: site revealed th~ presence of volatiles, semivolatiles, 

pest:icides, PCBs, and various metals. 

• As measured from a 1988 aerial photograph, the size of the 

lot/pile is approximately 7. 5 acres, but is inter13ected by 
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Pettibone creek. Observations of the property indicate that 

thure is no type of containment in place. No liner is visible,, 

nor do borings from the site reveal any natural or man-made 

liner. The area is vegetated in some areas, while other areas 

are bare. Surface water runoff is not controlled in any way. 

Runc,ff from the area flows into Pettibone Creek ox· into the 

s;tre:et, which drains into the creek. 

4.6 Contaminated soil 

'J~he area of contaminated soil is located in the residential a.rea 

to the north o·f NCRS, north of the E&E RR. Samples collectedl 

from this area were found to contain contaminants at levels at. 

least three times the background concentration. 

This source was delineated by connecting peripheral sample points 

that established an observed release. The area between these 

sample points consists of approximately 25.2 acres. However, 

.much of this area is covered with houses, garages, streets, etc. 

Consisting of residential lawns, this source has no type of 

containment other than grass cover. 

~~2--1;;xcavated Soil Pile 

During the screening site inspection a pile of excavated soil was 

located west of the southwest surface impoundment. The pile was 

the: result of construction work conducted on-site to install 

44 

-
N. Oticago hfiMn cl Smellen • CZRaA Expanded Sill lnqectior.1 



above-ground tanks for the process water and recirculation 

The :pile was sampled during the CERCLA Screening Site Inspect:i.c:m 

and ·was found to contain six inorganic compounds, chromiUlll, 

copper, lead, nickel, sodium, and zinc, pres~nt at levels above 

bac:kground concentrations (see Appendix E). 

A.ccording to a map in the August 3, 1990 Environmental Resources 

Ma11agement {ERM) report, the excavated soil pile i.s approximately 

7 o feet by 50 feet for a total area of 3,500 squa:c·e feet. At the 

t:ime. of the screening site inspection the pile was located in an 

unpa.ved area and was not covered. However, during the March 1995 

visit to the NCRS facility, the pile was covered • 

. 4..:..~ Potential Source 

r>uring the screening site inspection of the NCRS facility, twc, 

f;lag piles were noted. During the reconnaissance visit of March 

199~>, a slag pile was also noted in the western portion of thE~ 

facility. The slag is a by-product of the smelting/refining 

process. According to Dennis Caldwell, brass is :reclaimed frc>m 

the slag material. No samples were collected from the slag p:Lle. 

cu.rrently, the slag is deposited in an unpaved area and is nc::,1: 

covered. However, as part of the closure this area is to be 

pa.ved, and according to Dennis Caldwell, in the future the s li:tg 

will be stored under roof. 
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5.DISCUSSION OF MIGRATION PATHWAYS 

~5. l_ INTRODUCTION 

•rhe CERCLA Site Assessment Program identifies three migration 

pathways and one exposure pathway by which hazardous substanc:E!S 

may pose a threat to human health and/or the environment. 

Consequently, sites are evaluated on their known or potential 

impact to these four pathways. The pathways evaluated are 

groundwater migration, surface water migration, soil exposure,, 

and air migration. 

This section presents and discusses information collected du:t.ing 

the CERCLA Expanded Site Inspection of the North Chicago Refi:ners 

& Smelters site. This information, together with information 

documented in other sources, will be utilized in analyzing the 

s:ite's impact on the four pathways and the various human and 

environmental targets within the established target distance 

l.i.mits. 

Discussions of the pathways will include pathway descriptions,; 

contaminant sources; and targets, such as human populations, 

fisheries, endangered species, wetlands and other sensitive 

environments . 

.2.• :L GROUNDWATER 

s,::,il borings from the site indicate that the surface geology 

underlying the facility consists of fill from 2 feet to 8 fecat 
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deep. This fill consists of a black, silty, fine-grained foundry 

sar,d containing interbedded clay and limestone layers, includirag 

some gravel, cinders, wood fragments, crushed slag, rope and 

brc>ken brick. According to a 1:eport by Environmental Resources 

Management - North Central, Inc., the natural geology of the aJ:-ea 

consists of glacial drift, primarily clay and silt, with 

int.erbedded sand and gravel deposits to a depth of approximately 

160 feet. A sand and gravel deposit lies at the base of the 

glacial drift, and ranges in depth from 2 feet to over 20 feet. 

Underlying the basa1·sand unit, Silurian dolomite (approximately 

;i40 feet thick) extends as deep as 400 feet below the surface. 

According to the report, a good hydraulic connection exists 

between the Silurian dolomite and overlying glacial drift. 'J~he 

Silurian dolomite is underlain by Maquoketa shale, Galena

Platteville dolomite, and Glenwood st-Peter sandstone. 

The interconnected glacial deposits and Silurian dolomite aquifer 

system is considered the aquifer of concern at this site. The 

Maq·Lloketa shale, acting as a confining layer, separates the 

glacial and dolomite· deposits from the underlying dolomite a:nd 

sandstone. 

A1though the majority of the population within 4 miles of the 

site obtains drinking water from lake Michigan, groundwater is 

also utilized for drinking. According to the Illinois EPA 

Division of Public Water Supplies and well data e>btained frc,m the 

Illinois State Water survey, the drinking wells within four miles 
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di::-awing water from the aquifer of concern include two public 

water supply wells (one within 1-2 miles and one within 2-3 

m.iles}; three non-community public wells (all within 2-3 mileei); 

and approximately 215 private wells. The nearest known drinking

w;ater well drawing from the aquifer of concern is a private well 

located approximately 1.5 miles south-southeast of the site. 

Althc:>ugh other wells do exist within the 4-mile target distancE! 

limit, none of these are known to draw from the aquifer of 

concern. Approximate groundwater populations within each 

die;tance ring are summarized below. 

Groundwater Target Populations 

Distance Private Public Non-community Total 
(rn:i.lill_ Wells Wells Wells - Population 

0 - 1/4 0 0 0 0 
1/4 - 1/2 0 0 0 0 
l/:2 - 1 0 0 0 0 

l. - 2 15 1 0 115 
2 - 3 32 1 J 3160 
3 - 4 168 0 0 1820 

:Population based on Lake county average of 2.97 people/household. 

No f;ources are known to lie within a desig~ated wellhead 

protection area. However, two wellhead protection areas do t!lcist 

111.'ithin the 4-mile target distance limit, one within 1-2 milei; and 

the other within 2-3 miles from the site. 
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No· ':Jroundwater samples were collected during the expanded site 

inspeiction. However, the NCRS facility does have eight shallow 

and three deep monitor wells. Past sampling has revealed the 

presemce of cadmium, chromium, copper, lead, nickel and zinc. 

The vacant lot located at the corner of Commonwealth and Martin 

Luther King Jr. Drive also has three shallow rn.onitc,ring wells 

that were sampled during the CERCLA Screening Site Inspection of 

that site. Groundwater samples collected from these wells 

revealed the presence of seven compounds exceeding the health

based benchmarks cited in the Superfund Chemical Data Matrix. 

These compounds are boron, chlordane, 1,1-dichloroethene, 1,2-

d:.chloroethylene, manganese, trichloroethylene, and vinyl 

chloride. Each of these compounds, except 1,1-dichloroethene and 

vinyl chloride, was also detected in samples collected from the 

vacant lot surface material. 

2..:-J.. SURFACE WATER PATHWAY 

Surface water runoff from the NCRS facility, from Fansteel and 

from the vacant lot enters Pettibone Creek, either directly or 

v:La the storm sewer system. As described previously, the strea.m 

originates near Commonwealth Avenue, just north of the E&E 

Railroad, and flows south through the vacant lot. Although the! 

U.S. G. S. topographic. map does not show this portion of the cree!k 

a:3 p1:rennial, according to a local authority, the i:::reek normally 

has a constant flow at this point and so is considered perennicLl 

f:rc,i:n its point of origin. The stream crosses under Martin Luther 

King Jr. Drive and a parking area, and then resurfaces for a 
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short distance north of- Sheridan Road. It continues below 

She:c.idan Road, resurfaces on the GLNTC property, and continues, 

f"lc,wing south and east through the naval training c::enter until it 

enters Lake Michigan. The probable point of entry into the 

sur-f ace water pathway is near the origin of the creek, just sc,uth 

of t:lle E&E railroad tracks at the vacant·lot. The total length 

of the creek from its probable point of entry to Lake Michigan is 

approximately 1.2 miles. 

'I'he watershed of Pettibone Creek consists of the city of North 

Chicago, and storm sewers collecting water from a large section 

c,f the city drain into the creek. According to Ke.ith Humphrie:s,· 

the North Chicago Hazardous Materials Officer, due to sediment 

bui.ldup in the creek, water that would normally fl.ow down the 

c;reek through the vacant lot is diverted into the storm sewer· 

system along Commonwealth before returning to the creek at Martin 

Luther King Jr. Drive. The city is considering dredging a 

-portion of the creek to restore the natural flow of water along 

the creek bed. 

•rhe N. Chicago Refiners & Smelters facility has four dischargE! 

pc,ints into Pettibone Creek: 1) 001, which is discharge from 1:.he 

re!servoir tank into the southeast impoundment; 2) 002, which :Ls 

discharge from the southeast impoundment to the storm sewer 

ti~ibutary of Pettibone Creek; 3) 003, storm water discharge ·to 

Pettibone Creek via storm sewer system; 4) 004, another stor·m 

water discharge to Pettibone Creek via storm sewers. The 
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facility's NPDES (National Pollutant Discharge Elimination 

system) permit expired in 1990. This permit included only 

outfalls 001 and 002. A new permit, which includes outfalls 003 

and 004, was.drafted in 1990; however NCRS filed f,or a permit 

appeal to the Pollution Control Board maintaining that the 

facility should be subject to general storm w~ter regulations, 

rather than NPDES. This issue has not been resolved. 

Pettibone Creek, which _according to Vernon Knapp of the Illinois 

State Water Survey, has a calculated average flow of less than 10 

c:ubi.c feet-per-second (cfs), is not used for drinking. According 

to an employee of the Public Works Center of the Great Lakes 

naval Training Center, fish and frogs are present in the creek:, 

and fish may swim up Pettibone Creek from Lake Michigan to spawn. 

Ed Bickel of the naval training center has also noted that 

c::h.ildren could play in the creek. 

Lake Michigan is used for recreational purposes as well as a 

drinking water supply. Tl)e lake is used for swimming, and 

fishing is common in the inner harbor where Pettibone Creek 

enters the lake. Information from the IEPA bureau of Public 

Water Supplies and from local water operators indicates that 9 

communities have intakes located within the 15-mi.le surface water 

target distance limit. Populations associated wi.th these intakes 

are shown below. 
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INTAKE NAME POPULATION 
--
--■-

Zion-Benton 25,000 
---

1! Waukegan 67,653 

North Chicago 15,000 
--

Great Lakes Naval 30,000 
Training Center 

--
Lake Forest 15,800 

--
' Highwood 5,500 :, 

j, -
Highland Park 31,580 

-
' 

Northbrook 33,200 

Glencoe 9,200 _, 
TOTAL 232,933 

-

Information provided to the Agency by the Illinois Department of 

Conservation documents the presence of sensitive environments 

along the Lake Michigan shoreline within the target distance 

limit. Twenty different state endangered or threatened species, 

eight state-designated natural areas and two state-designated 

nature preserves are located in or adjacent to Lake Michigan 

w.i.t.hin the 15-mile surface water target distance limit. There 

arei also an estimated 15. 5 miles of Lacustrine wetland fronta.ge 

along the lake's shoreline and within the 15-mile target distance 
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limit, according to the National Wetland Inventory prepared by 

the,: 1[J. s. Department of Interior. 

Acc:ording to a Federal Emergency Management Agency National Flc,od 

Insurance Rate Map, the sources at the site lie in an "area of 

minimal flood hazards". 

No surface water samples were collected during the expanded site 

im,pection. However, eight sediment samples were collected fri:>m 

s.even locations along the surface water path. Also, two 

background sediment samples were collected for comparison 

purposes. Analyses of the sediment samples revealed the presence 

c,f volatile and semivolatile organic compounds, pesticides, 

polychlorinated biphenyls (PCBs), metals and other inorganic 

c:ompounds. These compounds were detected throughout Pettibone 

Cree!k and in the harbor of Lake Michigan. Many of the volatile 

compounds detected in the surface water pathway have not been 

detE!Cted in samples collected at either the vacant lot or at the 

NCR.S facility. Furthermore, the background samples (X201. and 

X202) collected from tributaries of Pettibone Creek contained 

elevated concentrations of several semivolatile organic 

compounds. 

Cc,pper, lead, manganese, nickel and zinc were found at 

cc,ncentrations greater than the "Severe Effect Level" listed in 

Guidelines For The Protection And Management of Aquatic Sedim1ant 

QJ.1ality In Ontario. Arsenic, cadmium, chromium, copper, lead, 
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Il'langanese, mercury, nickel, PCBs and zinc were fou:nd in some 

s;amples at concentrations between the "Lowest Effect Level" anci 

the:! "severe Effect Level". 

~.4 SOIL EXPOSURE PATHWAY 

soil exposure is of concern at the vacant lot, in the residential 

ctrea and at the NCRS facility. Past sampling at t:he vacant lot 

has revealed the presence volatile and semivolatile organic 

c:::ompounds, pesticides, PCBs, and inorganic analytes. Several. of 

these compounds were found at concentrations that exceed the 

hea1th-based benchmarks cited in the Superfund Chemical Data 

Matrix. The vacant lot has been used as a throughway for loc:a1l 

foot traffic, and portions of the lot (west of the creek) havE~ 

been inhabited at times. During the March 9, 1995 visit to the 

site, it was noted that temporary fencing was installed along the 

sc,uthern border of the lot. 

In the residential areas, soil exposure is of concern since 

volatile and semivolatile organic compounds, pesticides, PCBs and 

inorganic compounds were detected in residential soil samples. 

Although the soil was taken from near the surface, most areas 

appear to be grass-cov~red, reducing the risk of exposure. 

According to the Illinois Department of Public Health, 

contaminants detected in the residential lawn samples (collec:ted 

during the 1993 screening site inspection of the vacant lot) of 

public health concern are polynuclear aromatic hydrocarbons, 

lead, and manganese. 
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A.:s stated previously, the U.S. EPA CERCLA Removal Program has 

received site data and is awaiting a health consultation, 

prepared by the Illinois Department of Public Health. The 

Removal Program has already conducted site assessmemt activities 

at the vacant lot site, though the results of this assessment are 

not yet available . 

.2_. =~ AIR PATHWAY 

Since smelting operations have occurred at this location sincei 

before 1900, it is likely that air releases have occurred in the 

pae;t. This is confirmed by analysis of samples collected from 

the surrounding soils, which contain elevated levels of cadmium, 

chromium, copper, cyanide, lead, silver, zinc and semivolatilE~e;. 

No air samples were obtained, nor were any releases documented 

visually. The potential does exist for windblown particulates to 

carry contaminants from the vacant lot, or possibly from 

residential areas with little vegetative cover. The NCRS 

facility holds seven operating permits, issued by the IEPA Bun!!au 

c,f A.ir. The table below summarizes the target populations found 

within each distance ring. The populations were c,btained from 

1990 census data for municipal areas and from a count of homes on 

U.S.G.S. topographic.maps for the rural areas. Census data 

indicates a 2.97 persons-per-household average for Lake County. 
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DISTANCE POPULATION 

On A Source 847 

Greater than o to 1/4 mile 700 

Greater than 1/4 to 1/2 mile 3,239 

Greater than 1/2 to l mile 15,089 

Greater than l to 2 miles 33,031 

Greater than 2 to 3 miles 24, 8!~6 

Greater than 3 to 4 miles 23, 6:35 

I, TOTAL 101,4:37 

l 
National Wetland Inventory Maps, published by the U.S. Departn1ent 

<)f Interior indicate that no wetlands are present within 1/2 mile 

<)f the site. 
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